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We, The Commonwealth Engineering 
Company, of Ohio, a corporation organized 
and existing under the Laws of the State of 
Ohio, United States of America, of 1771, 
Springfield Street, Dayton, Ohio, United 
States of America, do hereby declare the 
invention, for which we pray that a patent 
may be granted to us, and the method by 
which it is to be performed, to be particularly 
described in and by the following statement: — 

This invention relates to diet supplements 
containing dextran. 

A number' of substance and compositions 
have been widely advertised as weights reduc- 
ing or controlling aids. Most of the produas 
advertised for that purpose are not of natural 
or biological origin and many of tiiem are not 
recommended by physicians because they are 
drugs capaible of inducing side-reactions or side 
effects such as hormonal imbalances which vary 
with the individual and are unpredictable. 

Other types of materials put forth as reduc- 
ing agents, and also of non-4iiological origin, 
such as carboxymethyl cellulose, function only 
indirecdy to control weight gain by adding 
bulk to the diet which tends to alky hunger 



One object of this invention is to provide 
a harmless dietary supplement to be ingested 
orally and which dir»^y inhibits increase on 
body weight. 

This and other objects are accomplished by 
supplementing an appropriate diet with native, 
unhydrolyzed water-soli&le, Unear or substan- 
tially linear dextran. 

The dextran i«oduced tmder conventional 
conditions by the action of dextran-produdng 
strains of Leuconostoe on sucrose present in 
an aqueous nutrient medium also containing 
appropriate inorganic salts is laiown as native 
d^tran and has a molecular weight in the 
millions as estimated from light^ scattering 
measurements. 



Native dextrans having different structural 
and physical characteristics are known. 

I have established, by biological test, that 
only those native dextrans which are water- 
soluble, linear or substantially linear, and in 
which 94% to 97% of the linkages joining 
the anhydroglucose units arc 1, 6 linkages 
have the property of ^ectivdy inhibiting gain 
in body weight when ingested orally as a diet 
supplement. I have estaiblished by the biolo- 
gical test that the property of effectively pre- 
venting or minimizing gain in body weight 
is exMbdted by even tiiese specific and par- 
ticular native dextrans only when the diet is 
substantially free of sugar. 
^ Sugar-ifree diets, if adhered to for a sufl5- 
cientiy long time, usually result in loss of 
weight. However, the biological tests show 
that the control over body weight is much more 
pronounced when a dextran having the charac- 
teristics described aibove is taken as supplement 
to a sugar-free diet than when the dextran 
supplement is omitted. 

The dextrans which meet the present 
requirements are those native dextrans pro- 
duced by microorganisms bearing the follow- 
mg NRRL (Northern Regional Research 
Laboratory) designations: Leuconostoe mesen" 
teraides B-1146, B-1064, B.1119, B-512, 
B-1066, B-1414. All of these dextrans are 
highly linear, water-soluble, and contain 1, 6 
linkages to the extent of 94% to 97% of the 
total linkages. 

^ The tests show that water insoluble, more 
hig^y branched dextrans such as are typified 
by L.m. B-523 and L.»i. B-1120 dextrans, are 
ineff«aive as weight controlling aids. 

It is believed tihat the specific nativcj linear 
or substantially linear, water-soluble dextrans 
are effective weight controlling aids because 
due to their structural characteristics, such 
dextrans resist degradation by enzymes and 
bacteria existing in the gastro-intestinal tract. 
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Th^e native deztrans compxise extremely of nonnal activities substantially as it is g^er- 

laige molecules which exert a definite osmotic ated, without stoza|e as excess fat. The dex- 45 

pressure. Being only dowly metabolized and ttan^ therefore, direcdy influence and con- 

reastant to depolymerization by lihe enzymes trol the body weight (rf the individuals who 

5 and bacteria, ±ese particular native deictrans consume them. 

tend to retain dieir initial high molecular For some reason not presently clearly under- 
weight during passage thereof through the stood, the dextrans do not exert the weight 50 
digestive tract, and thus tend to retard the controlling effect or exert it to a much less 
absorption and assinnlation of food nutrients, pronoimced effect when the diet contains 

10 This in turn influences the extent to which sugar. These dextrans are to be used, therefore, 

any substantial gain in body weight is in conjunction wtih sugar-£ree ot essentially 

observed when the dextran is ingested at inter- sugar-free diets. 55 

vals over a period of time and in conjunction The effectiveness of the linear, water-soluble 

with an otherwise essentially sugar-free diet, dextrans as body weight controlling aids has 

15 These particular, water-soluble, highly been proved by biological tests. In one series 

linear dextrans are film-^forming. That property of tests carried out on rats, the results shown 

and the dissolution of the dextran in water in Tables I and 11 belov/ were obtained. The 60 

present in the gastro-intestinal traci^ are also data of Table I was obtained by feeding, ab 

believed to have an important bearing on the Khitum, two groups A and B each inade up 

20 effectiveness of these dextrans as stabilizers of the same nmob^ of weanling male albino 

of body weight. The dissolved, Wsh molecu- rats the same diet (the normal protein tsst 

lar weight dextran can form a protective film diet produced by General Blodiemicals, Inc., 65 

or coating on undigested food p^des or Laboratory Park, Oiagrin Falls, Ohio), except 

droplets present in the gastro-intestinal tract that liie daily diet of the anunals of Group A 

25 Food partid^ dius coated with a film of was supplmiaited by 5.0% by weight (based 

the dissolved linear dextran are proteaed from on the weight of the diet fed to the rats) 

enzyme attack because degradation of the pro- of native L.wz. B-512 dextran. 70 

tective dextran film is required first, and To obtain the data in Table I, each animal 

these dextrans are strongly resistant to enzyme of Group A and eadi animal of the control 

30 degradation. group B was weighed periodically and the 

It is believed that on the basis of present total wdghts for each group were averaged and 

knowledge and observation, the protective dex- plotted against the number of days the animals 75 

tran film, by ddaying or preventmg access had been on the respective diets, 

of the enzymes in the gastro-intestinal traa After 35 days, dunng which the rats were 

35 to the food pardcles or droplets, wMdi access free to move about, it was established, as is 

is required for brealc-down of the partides apparent from a study of Table I, that 

and droplets into assimilable and absorbable although some gain in v/eight as die rats 80 

nutrients, slows down the normal assimilation matured had to be expected, the we^lit gained 

and absorption processes. This would tend to by the maturing rais of Group A and which 

40 have the effect that, when these dextrans are had been fed the basic diet supplemented by 

eaten as diet supplement^ the energy resulting the dextran was considerably less than the 

from the assimilation and absorption of the gain in wdght by the maturing control rats. 85 
food nutrients is es^ded in the performance 

Table I 

Total % Wdght Gam 

Days on Diet Group A Group B 

3 20 28 

90 5 30 38 

8-..---.. 45 60 

13 68 88 

22 - - 100 135 

35 180 275 

95 Except for the difference in thdr wdghts, dextran in controlling the wdght of mature 

the gross appearance of the rats of Group A individuals, and also to demonstrate that the 

was the same as that of the control group, results summarized in Table I for group A 

Some of the rats of Group A were sacrificed are directly attributable to the dextran sup- 

at the end of the 35-day test period and his- plement, the diets were reversed, after the 35- 110 

100 tological sections were prepared from their day period. The rats which had been fed the 

liver, spleen and kidney. Examination of these dextran-supplemented diet (Group A in Table 

sections proved that the wdght control had I, Group C'is Table II) were fed the straight 

been effected by the dextran without Harmful protem diet while riiose which had been fed 

structural or pathological tissue changes. the straight protein diet in the initial phase of 115 

105 In order to determine the effectiveness of tiie test (Group B in Table I; Group D in 
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Table II) were now given the protein diet plus 
the 5% by weight dextran supplement The 
animals in both groups were again weighed 



at intervals, with the results shown in Table 
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Days (m Diet 
11 

21 . 



As is apparent from Table lly the rats which 
had gained only an average of 180% during 
the 35-day period on the dextran-supplemen- 
ted diet, increased in weight by an additional 

15 280% when they were talcai off the dextraa- 
sipplemented diet and fed the straight pro- 
tein diet for three weeks. In contrast to tWs, 
the animals which had gained an average of 
275% in weight during the 35-day period on 

20 the straight protdn diet, showed only an addi- 
tional increase in wd^t of 103% when fed 
the dextran-siq^lemented diet for thxei weeks. 

The results of these e3q)eriments are illu&- 
trated graphically jn Figure 1 of the attached 

25 drawing. 

Other tests were carried out to determine the 
dfect of sugar on tihe effectiveness of these 
linear dextrans for controlling body weight. 
In one series of such comparative tests, 

30 weanling male albino rats were divided into 
seven groups each consistmg of 5 to 6 indi- 
vsidual rats. The different groups were fed 
water and the diet shown below. 



Group 
No. 
1 



Diet 



Control Standard Protein test 
diet produced by General 
Biochemicals, Inc. (Diet 
SPTD) 

40 2 SPTD plus 5% native B-512 

dextran 

3 SPTD plus 5% native B.512 

dextran plus 5% sucrose 

4 SPTD plus 5% native 
45 B-1120 dextran 

5 SPTD plus 5% native 

B-1120 dextran plus 5% 
sucrose 

The rats were weighed periodically. The 
50 results of this series of comparative tests are 
shown in Figure 2 of the accompanying draw- 
ing, which consists of curves obtained by plot- 
ting the percentage gain in weight against the 
time in days during which the rats were fed 
55 the particidar diet indicated. 

As \vill be observed, the rats fed the plain 
control (SPTD) protein diet gained weight 
progressively, lliose maintained on the SPTD 
diet plus 5% of the native^ water-soluble, 
60 linear B-512 dextran, gained much less weight, 
and the gain vras only a normal expected gain 
attributable tothe natural maturing of the rats. 
The weight gained by the rats fed the SPTD 
diet plus 5% of dextran and 5% ctf sucrose 



Total % Weight Increase 
Group C Group D 

275 340 
378 460 



was much greater than that gained by the rats 65 
on the sugar-free, dextran+SPTD, diet show- 
ing that in the presence of sucrose the dextran 
is inhibited from exerting a controlling or 
retarding effea on body wdght gain. 

Rats fed SPTD diet plus 5% of L.m. 70 
B-742 dextran, which is a non-linear, com- 
paratively highly branched dextran of which 
only 67% of the linlcages joining the anhydro- 
gjucose units are 1, 6, gained agnificantlv in 
weight as compared to the rats on the simple 75 
SPTD diet 

The most pronounced gain in body weight 
was shown by those rats fed the SPTD diet 
plus 5% of the water-insoluble, branched 
dextran B-523, of which only 66% of the 80 
linlcages are 1, 6. 

It was also observed during the investiga- 
tions of the effectiveness of the highly linear, 
vrater-soluble dextrans for inhibiting or mini- 
rnizing gain in body weight, that these par- 85 
ticular dextrans also exert a laxative effect 
The excrement of the test subjects was bui- 
lder than for the groups fed the straight 
SPTD diet. ^ 

For the present purposes, the native water- 90 
soluble, highly linear dextran is obtained by 
inoculating tiic sucrose-containing nutrient 
medium with the appropriate selected bacterial 
strain as indicated herein, incubat- 
ing the mass under tb& conventional condi- 95 
tions, precipitating the native dextran from 
the fermentate, puuifying the dextran, and 
preferably reducing the same to a fine powder 
as by spray-drying an aqueous solution there- 

100 

The native, water-soluble, higMy linear dex- 
trans which constitute the diet supplement of 
this invention may be prepared in various 
forms for oral ing^on. The dextran may be 
taken as a powder admixed with foods and 105 
beverages, or compounded in pill, pellet, or 
tablet form. It may be packaged in edible 
capsules or be used as a water-soluble coating 
for a chewable pellet, such as chiclets (Regis- 
tered Trade Mark). HQ 

These dcxtraiK may be incorporated in 
c^^ls of all kinds and in any non-sugar con- 
taining foodstuff. The dry dextran powder or 
a soltuion thereof may be ^rinMed on veget- 
ables and meats, mixed witii salads or salad 115 
dressings. These native, Knear dextrans are 
bland, essentially tasteless, non-toxic, non- 
irritating substances. Incorporated as sudi in 
foods, beverages they do not alter the flavor, 
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odor or other characteristics thereof. They may 
be compounded with flavoring adjuvants or 
spices, if desired. For example, the dextran 
may be admixed with special dietetic foods, or 

5 at may be mixed with table salt, etc. for use 
in cooking or at the table. 

It is contonplated that, for the purpose of 
staballzmg body weight and maintaining a 
more cr less even balance between eneigy 

10 created and energy expended in ihe course 
of normal adult activities, ±e enzyme-resis- 
tant dextran will be ingested regularly, on a 
definite schedule or regimen such as at least 
once daily, and in an amount sufficient to 

15 staibilize tlie body weight or prevent any 
significant gain in body weight, and will be a 
staple dietary factor or supplement for a time 
period which may be prescribed 
In any 6f these embodiments, the dextran 

20 may be compounded with other dietary factors 
sudh as vitamins, minerals. 

These native, Imear, specific dextrans, by 
inhibiting absorption and assimilation of un- 
digested food nutrients in the gastro-intesdnal 

25 tract, serve to reduce or limit the amount of 
wei^ gained on the given-essentially sugar- 
free diet. 

Relatively large amounts of these dextrans 
may be consumed safely, but the daily dosage 

30 will usually be from 0.5% to 10% by weight, 
based on tibie weight of the daily food (includ- 
ing beverage) intalcc, or as prescribed by a 
physician. If the dextran is talcen at intervals 
•throughout the day, for example in conjunc- 

35 tion with meals, the individual "doses" may 
be proportioned so that the total amount of 
dextran consumed does not exceed the pres- 
cribed daily dosage. 
Compositions comprising the dextrans and 

40 food nutrients, may be regarded as special 
dietetic foods for oral ingestion at intervals 
over a period of time longer than, say, 24 
houre and which may be indefinite, for assist- 
ing those individuals who tend to gain weight 

45 over that considered optimum for &eir height 
and bone structure to stabilize and control 
tiieir weight without resort to stringent diet- 
ing or the use of drugs. These dextrans will 
be found useful in dietetic foods for consump- 

50 lion at regular intervals, and at least over a 
substantial period of time, as wd^t control 
adjustment in the diet of those who tend to 
obesity o^ to gain weight as a result of normal 



or even abnormal food intake, or who nor- 
mally tend to metabolize food more rapidly 55 
than the resultant energy is expended, and 
thus tend to excess fat accumulation. These 
special dietetic foods will indirectly safeguard 
health by reducing the incidence of diseases 
to whidi individuals who are substantially 60 
overweight or obese are susceptible. The dex- 
tran may be incorporated In stock feed when, 
for any reason, it is desired to prevent excess 
weight gains in animals. 

It win be apparent that the discovery that <S 
the specific and selective native dextrans 
d^ed herein are highly effective on inhibitiog 
gain in body weight by individuals observing 
a diet which is high in protein and essentially 
sugar free and that such inhibition of gain 70 
in body weight is exercised by these biologi- 
cally derived dextrans without harmful side- 
effects, is of great importance in connection 
with the problems of those individuals who 
tend to gain excessive weight or incUne to 75 
obesity. 

WHAT WE CLAIM IS: — 

1. A dietetic food to be orally ingested at 
intervals over a period of dme and comprising, 

in admixture, essentially sugar-free food ele^ 80 
ments that are normally assimilated and 
absorbed in the gastro-intestmal tract and, for 
inhibiting gain in body weight, native, unhy- 
drolyzed, water-soluble, substantially Imear 
dextran of which 94% to 97% of the linkages 85 
joining the anhydroglucose units are 1, 6 
linkages. 

2. A potable essentially sugar-free liquid 
to be consumed at intervals over a period of 
time and havmg dispersed therein, sugar-free 90 
foods admixed witi native, imhydrolyzed, 
water-soluble, substantially linear dextran of 
which 94% to 97% of the linkages joining 

the anhydroglucose units are 1, 6 linkages for 
inhibiting gain in body weight. 95 

3. A diet supplement to be ingested orally 
at intervals over a period of time and com- 
prising a capsule of edible^ essentially sugar- 
free material enclosing a body weight stabiliz- 
ing and controlling agent comprismg nanve, 100 
unhydrolyzed, water-soluble, substantially 
linear dextran of which 94% to 97% of the 
linkages are 1, 6 Unkages. 

ERIC POTTER & CLARKSON, 
Chartered Patent Agen&, 
Agents for the Applicants. 



Leamington Spa: Printed for Her Mafesty's Statiooerv Office, by the Courier Press.— 

Published at The Patent Office, 25, Southampton Buildings. London, W.C2. from which copies may be obtuned 



rig.l 



? 











1 






1 






3 






HIGH PROTEiN 


T£S 
OiE'i 


TO/ 


BT PLUS 


i 














NTR 




) 






































































































1 










































































A 






































20 40 SC 


) 8C 




3 




f\ 1^ 









~ ^fc^ ^yj^ 

«AT BOOy WEIGHT GAIi 




e /i> /5 / 



830.951 COMPLETE SPECIFICATION 

/ SHEET j^ig drawing is a reproduction of 
the Original on a reduced scale. 
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